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Background: Thermal waters, also known as natural mineral waters, due to their chemical 
and biological properties, have been widely used as complementary treatments for chronic 
upper and lower respiratory diseases (1). The use of natural mineral waters for prevention 
and treatment of diseases is called crenotherapy (2,3). 
It is fundamental to assess aspects regarding knowledge and beliefs that the general 
population has concerning this type of treatments. 
The objective of this study was to develop and validate a questionnaire to assess knowledge 
and beliefs of the general population about crenotherapy for respiratory diseases, and to 
analyse whether aspects such as age, schooling, presence of respiratory disease, as well as 
previous treatments in thermal spas may influence such knowledge and beliefs. 
No previous study with a similar objective was found in terms of beliefs and perceptions of 
the general population regarding respiratory crenotherapy. 
 
Methods: Analytic and cross-sectional study in which the target population was composed of 
individuals with respiratory diseases who had already undergone respiratory crenotherapy, 
individuals with respiratory diseases who had never undergone respiratory crenotherapy, and 
individuals without respiratory illnesses who had never undergone respiratory crenotherapy.  
All volunteers answered a questionnaire that included: a demographic and clinical 
questionnaire, the Mini Mental State Examination (in individuals > 65 years old) (26,27), the 
Geriatric Depression Scale (28,29), the Center for Epidemiologic Studies Depression Scale 
(30,31), the European Health Literacy Survey (32,33), the BSI-Brief Symptom Inventory 
(34,35) and a questionnaire on knowledge and beliefs about respiratory crenotherapy.  
The questionnaire on knowledge and beliefs on respiratory crenotherapy was developed and 
analysed in terms of theoretical construct (face validity; content validity, by analysis of Item 
Content Validity Index /I-CVI calculated from feedback by twelve Medical Hydrology 
specialists), sensitivity analysis, reliability analysis (internal consistency and test-retest 
analysis) as well as confirmatory factorial analysis. 
The questionnaire was applied face-to-face to 8 patients with respiratory diseases who had 
already undergone respiratory crenotherapy, 29 patients with respiratory diseases who had 
never undergone respiratory crenotherapy, and 42 individuals without respiratory illnesses 
who had never undergone respiratory crenotherapy at the following healthcare units: Cova da 
Beira University Hospital Centre, Covilhã Healthcare Centre, and Guarda Local Health Unit. 
Results were analysed using the Software Package for Social Sciences, version 25.  
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Results: Of the initial 25 questions of the questionnaire, 2 were eliminated due to having an 
I-CVI score lower than 0.78. Analysis of sensitivity (Kurtosis and Skewness) showed there was 
no need to exclude any further questionnaire items. On the other hand, analysis of 
consistency showed a Cronbach’s alfa value of 0.889, demonstrating good consistency. 
Reliability analysis by test-retest showed that most questions had “moderate” strength of 
correlation for Spearman’s rho. Six questions had “very strong” strength of correlation, one 
question had “very strong” strength of correlation and only three questions had “weak” 
strength of correlation. 
All three groups had a predominance of women. The majority of the individuals with rhinitis/ 
rhinosinusitis who had never undergone respiratory crenotherapy were medicated and had 
persistent symptoms, whereas individuals with rhinitis/ rhinosinusitis who had already 
undergone respiratory crenotherapy were not medicated and had intermittent symptoms. 
Having respiratory diseases or having undergone previous respiratory crenotherapy were 
associated with a higher degree of knowledge and beliefs that had higher agreement with 
existing scientific evidence about respiratory crenotherapy. Non-elderly volunteers, 
compared with elderly volunteers, agreed more significantly with the possibility of finding 
therapeutic solutions with thermal treatments which are not found only with medication. 
More frequent fear and insecurities regarding crenotherapy treatments were observed in 
women compared with men, and individuals who had never attended school were more 
skeptical regarding this type of treatments. Living in an urban area was associated with a 
higher level of knowledge about respiratory crenotherapy. Levels of general health literacy 
did not affect beliefs about respiratory crenotherapy. 
 
Conclusion: The questionnaire was able to detect significant differences in answers to some 
of its items for assessment of knowledge and beliefs between the study groups. Factors such 
as age, gender, schooling, residence, and depression in non-elderly volunteers, health 
literacy and emotional disturbances significantly influenced the answers to several items of 
the questionnaire. The questionnaire showed good consistency, sensitivity and reliability by 







Asthma; Beliefs; Crenotherapy; Chronic Obstructive Pulmonary Disease; Knowledge; Natural 
mineral waters; Respiratory diseases; Rhinitis; Rhinosinusitis.   






Introdução: As águas termais, também denominadas minerais naturais, devido às suas 
propriedades químicas e biológicas têm vindo a ser largamente utilizadas no tratamento 
complementar de doenças crônicas das vias aéreas superiores e inferiores (1). A utilização das 
águas termais como prevenção e tratamento de algumas patologias denomina-se crenoterapia 
(2,3). 
É fundamental avaliar os conhecimentos e crenças que a população em geral possui em 
relação a este tipo de tratamentos.  
O objetivo deste estudo foi desenvolver e validar um questionário para avaliar os 
conhecimentos e crenças da população em geral sobre a crenoterapia para doenças 
respiratórias e analisar se aspetos como idade, escolaridade, presença de patologia 
respiratória e frequência prévia de tratamentos em unidades termais influenciam este 
conhecimento e crenças. Embora já tenham sido elaborados estudos com metodologias 
semelhantes em muitos contextos diferentes, não foi encontrado nenhum estudo que 
procurasse avaliar crenças e perceções de conhecimentos acerca de crenoterapia em doenças 
respiratórias na população em geral. 
Métodos: Estudo analítico e transversal cuja população alvo era constituída por indivíduos 
com doenças respiratórias que já tinham efetuado tratamentos termais, indivíduos com 
doenças respiratórias que nunca efetuaram tratamentos termais e indivíduos sem doenças 
respiratórias que nunca efetuaram tratamentos termais. 
Todos os voluntários responderam a um questionário que incluía um questionário demográfico 
e clínico, o Mini Mental State Examination (em indivíduos com idade ≥ 65 anos) (26,27), a 
Escala de Depressão Geriátrica (28,29), a Escala de Depressão do Centro de Estudos 
Epidemiológicos (30,31), o Inquérito Europeu à Literacia em Saúde (32,33), o Inventário de 
Sintomas Psicopatológicos (34,35) e um questionário de conhecimentos e crenças sobre a 
crenoterapia respiratória. 
O questionário sobre conhecimentos e crenças foi desenvolvido e analisado em termos de 
construto teórico (validade facial e de conteúdo, por análise do Item Content Validity Index 
/I-CVI obtido por feedback obtido de doze especialistas em Hidrologia Médica), análise de 
sensibilidade, análise de confiança (consistência interna e teste-reteste) e análise factorial 
confirmatória. 
O questionário aplicado em entrevista presencial a 8 indivíduos com doenças respiratórias que 
já tinham efetuado tratamentos termais, em 29 indivíduos com doenças respiratórias que 
nunca efetuaram tratamentos termais e em 42 indivíduos sem doenças respiratórias, que 
nunca efetuaram tratamentos termais, nas seguintes unidades de saúde: Centro Hospitalar e 
Universitário Cova da Beira, Centro de Saúde da Covilhã e Unidade Local de Saúde da Guarda.   
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Os resultados foram analisados estatisticamente através do Pacote de Software para Ciências 
Sociais, versão 25. 
 
Resultados: Das 25 questões iniciais do questionário, 2 foram eliminadas por ter um score I-
CVI inferior a 0.78. A análise de sensibilidade (Kurtosis e Skewness) não mostrou a 
necessidade de se eliminar mais nenhum item adicional do questionário. Por outro lado, a 
análise de consistência mostrou um valor de Alpha de Cronbach de 0.889, demonstrando bom 
grau de consistência. A análise de confiança por teste-reteste mostrou que a maioria das 
questões apresentou uma força de correlação “moderada” pelo Rho de Spearman, seis 
questões apresentaram uma força de correlação “forte”, uma questão apresentou uma força 
de correlação “muito forte” e apenas três questões apresentaram uma força de correlação 
“fraca”. 
Nos três grupos de voluntários nos quais foi aplicado o questionário houve uma clara 
predominância do sexo feminino.  A maioria dos indivíduos com rinite ou rinossinusite que 
nunca tinha efetuado crenoterapia estavam medicados e tinham sintomas persistentes, 
enquanto que os indivíduos com estas patologias respiratórias que já tinham efetuado 
crenoterapia respiratória encontravam-se não medicados e com sintomas intermitentes. Ter 
doenças respiratórias ou ter previamente efectuado crenoterapia respiratória estavam 
associados a um grau mais elevado de conhecimentos e crenças com maior alinhamento com a 
evidência cientítica existente acerca de crenoterapia respiratória. Voluntários não idosos, 
quando comparados com voluntários idosos, concordaram de forma mais significativa com a 
possibilidade de encontrarem soluções terapêuticas com os tratamentos termais que não 
encontram apenas com medicação. Medo e inseguranças mais frequentes acerca dos 
tratamentos de crenoterapia foram observados em mulheres quando comparadas com 
homens. Indivíduos sem escolaridade eram mais cépticos acerca deste tipo de tratamentos. 
Habitar em zona urbana associou-se a um nível mais elevado de conhecimento acerca de 
crenoterapia respiratória. Os níveis de literacia geral em saúde não afectaram as crenças 
acerca de crenoterapia respiratória. Foram encontradas diferenças estatisticamente 
significativas nas respostas aos itens do questionário de conhecimentos e crenças sobre a 
crenoterapia respiratória entre os três grupos de estudo. Fatores como a idade, género, 
escolaridade, residência, presença de depressão em voluntários não idosos, literacia em 
saúde e presença de distúrbios emocionais influenciaram também significativamente vários 
itens do questionário de conhecimentos e crenças sobre a crenoterapia respiratória. 
 
Conclusões: O questionário demonstrou conseguir detectar diferenças significativas em 
respostas a alguns dos itens acerca de conhecimentos e crenças entre os diversos grupos em 
estudo. Fatores como a idade, género, escolaridade, residência, presença de depressão em 
voluntários não idosos, literacia em saúde e presença de distúrbios emocionais influenciaram 
também significativamente vários itens do questionário de conhecimentos e crenças sobre a 
crenoterapia respiratória. O questionário mostrou boa consistência, sensibilidade e confiança 
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por teste-reteste, o que lhe permite ser uma ferramenta muito útil para avaliar 
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Introdução: As águas termais, também denominadas minerais naturais, devido às suas 
propriedades químicas e biológicas, têm vindo a ser largamente utilizadas no tratamento 
complementar para doenças crônicas das vias aéreas superiores e inferiores (1). A utilização 
das águas termais como prevenção e tratamento de algumas patologias denomina-se 
crenoterapia (2,3). As águas mineromedicinais utilizadas na crenoterapia respiratória são 
benéficas para uma grande diversidade de patologias, que incluem a rinite crónica, a asma 
brônquica ou a doença pulmonar obstrutiva crónica (2).   
O objetivo deste estudo foi desenvolver e validar um questionário para avaliar os 
conhecimentos e crenças da população em geral sobre a crenoterapia para doenças 
respiratórias e analisar se aspetos como idade, escolaridade, presença de patologia 
respiratória e frequência prévia de tratamentos em unidades termais, influenciam este 
conhecimento e crenças. Embora já tenham sido elaborados estudos com metodologias 
semelhantes em muitos contextos diferentes, não foi encontrado nenhum estudo que 
procurasse avaliar crenças e perceções de conhecimentos acerca de crenoterapia em doenças 
respiratórias na população em geral. 
Metodologia: Estudo analítico e transversal cuja população alvo era constituída por indivíduos 
com doenças respiratórias que já tinham efetuado tratamentos termais, indivíduos com 
doenças respiratórias que nunca efetuaram tratamentos termais e indivíduos sem doenças 
respiratórias que nunca efetuaram tratamentos termais. 
Todos os voluntários responderam a um questionário que incluía um questionário demográfico 
e clínico, o Mini Mental State Examination (em indivíduos com idade ≥ 65 anos) (26,27), a 
Escala de Depressão Geriátrica (28,29), a Escala de Depressão do Centro de Estudos 
Epidemiológicos (30,31), o Inquérito Europeu à Literacia em Saúde (32,33), o Inventário de 
Sintomas Psicopatológicos (34,35) e um questionário de conhecimentos e crenças sobre a 
crenoterapia respiratória. 
O questionário sobre conhecimentos e crenças foi desenvolvido e analisado em termos de 
construto teórico (validade facial e de conteúdo, por análise do Item Content Validity Index 
/I-CVI obtido por feedback obtido de doze especialistas em Hidrologia Médica), análise de 
sensibilidade, análise de confiança (consistência interna e teste-reteste) e análise factorial 
confirmatória. 
O questionário foi aplicado em entrevista presencial a 8 indivíduos com doenças respiratórias 
que já tinham efetuado tratamentos termais, em 29 indivíduos com doenças respiratórias que 
nunca efetuaram tratamentos termais e em 42 indivíduos sem doenças respiratórias, que 
nunca efetuaram tratamentos termais, nas seguintes unidades de saúde: Centro Hospitalar e 
Universitário Cova da Beira, Centro de Saúde da Covilhã e Unidade Local de Saúde da Guarda.  
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Os resultados foram analisados estatisticamente através do Pacote de Software para Ciências 
Sociais, versão 25. 
Foram considerados significativos os testes cujo respetivo valor de prova (p) não excedeu 
0.05.  
 
Resultados: Das 25 questões iniciais do questionário, 2 foram eliminadas por ter um score I-
CVI inferior a 0.78. A análise de sensibilidade (Kurtosis e Skewness) não mostrou a 
necessidade de se eliminar mais nenhum item adicional do questionário. Por outro lado, a 
análise de consistência mostrou um valor de Alpha de Cronbach de 0.889, demonstrando bom 
grau de consistência. A análise de confiança por teste-reteste mostrou que a maioria das 
questões apresentou uma força de correlação “moderada” pelo Rho de Spearman, seis 
questões apresentaram uma força de correlação “forte”, uma questão apresentou uma força 
de correlação “muito forte” e apenas três questões apresentaram uma força de correlação 
“fraca”. 
Nos três grupos demostraram uma clara predominância do sexo feminino. A maioria dos 
voluntários idosos não apresentava humor depressivo na GDS. Nos voluntários não idosos, os 
pertencentes ao grupo de indivíduos que não tem doença respiratória e nunca efetuou 
crenoterapia, não apresentavam humor depressivo na CES-D. Nos voluntários pertencentes aos 
restantes dois grupos de estudo, metade encontrava-se deprimida e a outra metade não 
apresentava depressão. A maioria dos indivíduos com rinite ou rinossinusite que nunca 
efetuou crenoterapia estavam medicados e tinham sintomas persistentes. Já os indivíduos 
com estas patologias respiratórias que já efetuaram crenoterapia respiratória encontravam-se 
não medicados e com sintomas intermitentes. Foram encontradas diferenças estatisticamente 
significativas nas respostas aos itens do questionário de conhecimentos e crenças sobre a 
crenoterapia respiratória entre os três grupos de estudo. Fatores como a idade, género, 
escolaridade, residência, presença de depressão em voluntários não idosos, literacia em 
saúde e presença de distúrbios emocionais influenciaram também significativamente vários 
itens do questionário de conhecimentos e crenças sobre a crenoterapia respiratória. 
 
Conclusões: Ter doença respiratória ou ter já ter efetuado crenoterapia respiratória prévia 
está associado com um maior conhecimento e com crenças mais consistentes com a evidência 
científica existente em relação à crenoterapia respiratória. Os indivíduos não idosos, em 
comparação com idosos, concordam mais com a possibilidade de encontrar soluções nos 
tratamentos termais que não podem ser encontradas apenas com medicação, no entanto, 
verificamos que é necessário clarificar, principalmente na população mais jovem, informação 
relativa à duração aconselhada destes tratamentos. Foi possível compreender que as 
mulheres apresentam mais apreensão e sensação de insegurança, em relação à crenoterapia 
respiratória, e que indivíduos que nunca foram à escola apresentam um maior ceticismo 
relativamente a estes tratamentos. Viver num ambiente urbano é um fator que aumenta o 
conhecimento sobre a crenoterapia respiratória. Em termos de literacia em saúde, ambos os 
Development, validation and application of a questionnaire to evaluate the perception and knowledge about crenotherapy in respiratory diseases | 2019 
 
 xv 
extremos: excelente e inadequada, apresentaram um grau de conhecimentos e crenças 
semelhantes. O questionário mostrou boa consistência, sensibilidade e confiança por teste-
reteste, o que lhe permite ser uma ferramenta muito útil para avaliar conhecimentos e 
crenças acerca da crenoterapia respiratória.  
 
Compreendemos que existe a necessidade de investir na educação da população de forma a 
clarificar e desmitificar informação relativa à crenoterapia respiratória. É essencial elucidar a 
população de forma clara e concisa acerca destes tratamentos que apresentam benefícios já 
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Thermal waters, also known as natural mineral waters, due to their chemical and biological 
properties, have been widely used as complementary treatments for chronic upper and lower 
respiratory diseases (1). Natural mineral waters can be classified according to diverse 
parameters, but the most relevant ones are total mineralization, component minerals and 
salts, density, pH, temperature at source of origin, radioactivity, and even biological 
parameters (presence of micro-organisms). Regarding the amount of carbonic gas as well as 
mineralization properties, natural mineral waters can be classified as: gasocarbonic, 
hyposaline, sulphated, bicarbonated, chlorinated and sulfurous. The latter three types are 
the most recommended ones for treatment of respiratory diseases (1,2).  
The use of natural mineral waters for prevention and treatment of diseases is called 
crenotherapy (2,3). In the case of respiratory diseases, crenotherapy is called “internal” since 
it involves nasal inhalation, oropharyngeal pulverization, internal jets and nebulizations. In 
this type of crenotherapy, natural mineral waters have a therapeutic effect via physical, 
thermal, mechanical, biological and psychological mechanisms. Such treatments most likely 
depend on the action of various chemical substances which are absorbed during crenotherapy 
and which may be beneficial in terms of respiratory diseases such as rhinitis/ rhinosinusitis, 
bronchial asthma or chronic obstructive pulmonary disease (COPD) (2). In fact, some studies 
have demonstrated some clinical efficacy of natural mineral water crenotherapy particularly 
in chronic rhinitis/rhinosinusitis but also, on a lesser scale, in bronchial asthma and in COPD 
(1,4-7). Furthermore, a relatively recent systematic review confirmed the efficacy of 
crenotherapy for the treatment of upper respiratory diseases (8) and a systematic review on 
clinical efficacy of crenotherapy in both upper (chronic rhinitis / rhinosinusitis) and lower 
(asthma and COPD) respiratory tract diseases has been registered in the PROSPERO platform 
and is currently being finalized (9).  
 
However, independently of scientific confirmation of clinical efficacy of crenotherapy in 
respiratory diseases, it is fundamental to assess aspects regarding knowledge and beliefs that 
the general population has concerning this type of treatments. In fact, the degree of health 
literacy is a crucial determinant of opting for such treatments as well as the adherence to 
them. Although previous studies have addressed these aspects in other diseases in which 
questionnaires were applied to assess knowledge and beliefs of the population about the 
topics under study (10,11), only two studies carried out in other countries have attempted to 
determine the level of knowledge and types of beliefs of the general population (12) or 
psoriasis patients (13), regarding thermal bath therapy (balneotherapy), in dermatological 
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diseases. However, no previous study with a similar objective was found in terms of beliefs 
and perceptions of the general population regrading respiratory crenotherapy. 
 
Thus, the objective of this study was to develop and validate a questionnaire to assess 
knowledge and beliefs of the general population about crenotherapy for respiratory diseases 
and to analyse whether aspects such age, schooling, presence of respiratory disease as well as 
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2. Materials and Methods 
 
2.1. Development of the questionnaire: Face validity  
The questionnaire for assessment of knowledge and beliefs about respiratory crenotherapy 
was developed in accordance with national and international scientific recommendations 
(2,14,15) as well as with similar questionnaires, previously applied in context of 
balneotherapy (12,13) and other scientific fields (10,11). Furthermore, the principles of 
building scales for assessing beliefs on health practices were also followed (16-18).  
 
2.2. Analysis of theoretical construct: Content validity  
The initial questionnaire was analysed by twelve specialists in Medical Hydrology who 
classified each question / item of the questionnaire in terms of relevance regarding current 
guidelines and scientific knowledge about crenotherapy for respiratory diseases as well as 
relevance in terms of the main objective of the study. Relevance of the contents of each item 
was rated according to the following classification: 1-not relevant; 2-somewhat relevant; 3-
very relevant; 4-extremely relevant (19). I-CVI (Item Content Validity Index) was then 
calculated by dividing the number of experts who had given a classification of 3 or 4 for that 
item, by the total number of experts. I-CVI was regarded as significant if its score was 0.78 or 
above (20). Questions / items with I-CVI lower than 0.78 were modified or eliminated.    
 
2.3. Analysis of Sensitivity 
Item sensitivity analysis was carried out to assess error in evaluation of each item. For this 
analysis, asymmetry (Skewness) and flattening (Kurtosis), were rated according to their 
critical rations. Items with absolute values of skewness higher than 3 or with absolute values 
of kurtosis higher than 7 were eliminated since this would describe insensitive distribution 
parameters (22,23). 
 
2.4. Analysis of Reliability: internal consistency 
Questionnaire reliability was analysed in terms of internal consistency, which is the degree to 
which various questions assess the same aspects. Thus, the 8 RCP volunteers and the 42 VNC 
volunteers were used for analysis of this reliability component through calculation of 
Cronbach’s alpha values (16,18).   
  
2.5. Analysis of Reliability: test-retest  
Questionnaire reliability was also assessed through the re-application of the same 
questionnaire to the individuals used in the preliminary study: RCP patients, RNC patients, 
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and VNC volunteers. The questionnaire was re-applied around two weeks after initial 
applications to allow assessment of stability of answers to each question. This re-application 
allowed the calculation of the correlation coefficient (r; Spearman’s Rho) of each question 
between the initial and the second application of the questionnaire (21,24). The strength of 
Spearman’s correlation coefficient was classified as “Very weak”, when between 0.00-0.19, 
“Weak”, when between 0.20-0.39, “Moderate”, when between 0.40-0.59; “Strong” when 
between 0.60.079, and “Very Strong”, when between 0.80-1.0. 
 
2.6. Application of the questionnaire  
The final questionnaire on knowledge and beliefs about respiratory crenotherapy in 
respiratory diseases included 23 items / questions, grouped into four domains. Questions were 
as follows: 
Q1 - I regard thermal water treatments for respiratory diseases as a safe practice. 
Q2 - I believe that my health can improve with thermal water treatments. 
Q3 - I believe that thermal water treatments for respiratory diseases work and are effective. 
Q4 - I regard thermal water treatments as a good practice. 
Q5 - I believe that thermal water treatments improve chronic rhinitis in children. 
Q6 - I believe that thermal water treatments improve chronic rhinitis in adults. 
Q7 - I believe that thermal water treatments improve chronic sinusitis in children. 
Q8 - I believe that thermal water treatments improve chronic sinusitis in adults. 
Q9 - I believe that thermal water treatments improve asthma in children. 
Q10 - I believe that thermal water treatments improve asthma in adults. 
Q11 - I think that undergoing thermal water treatments always allows avoiding medication for 
respiratory diseases. 
Q12 - I think that thermal treatments may replace taking certain drugs for respiratory 
diseases. 
Q13 - I think that thermal treatments avoid dependency on drugs used for respiratory 
diseases. 
Q14 - I am afraid that thermal water treatments for respiratory diseases may interfere with 
some drugs. 
Q15 - I believe that I can find solutions with thermal water treatments that I cannot find only 
with drugs. 
Q16 - I think that thermal water treatments help to prevent more serious respiratory 
diseases. 
Q17 - I think that thermal water treatments for respiratory diseases improve my quality of 
life. 
Q18 - Thermal water treatments may improve my respiratory disease in the long run. 
Q19 - Thermal water treatments may improve my general health, in the long run. 
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Q20 - I believe that thermal water treatments for respiratory disease may always be 
prescribed to everyone with respiratory diseases, even when people have other illnesses. 
Q21 - I believe that, for a respiratory thermal water treatment to be effective, it is enough to 
be treated for a long weekend (3-4 days) 
Q22 - I believe that respiratory thermal water treatments are very expensive. 
Q23 - Thermal water treatments for respiratory disease are only effective if respiratory 
disease is mild. 
 
The four domains were as follows: 
Domain 1 (General Aspects) – Q2, Q4, Q15, Q16, Q19, Q20, Q22 
Domain 2 (General Efficacy) – Q3, Q11-Q13, Q17, Q18, Q21, Q23 
Domain 3 (Respiratory Efficacy) – Q5-Q10 
Domain 4 (Safety) – Q1, Q14 
 
The final questionnaire was applied face-to-face to 8 RCP patients, 29 RNC patients, and 42 
VNC volunteers, at the following healthcare units: Cova da Beira University Hospital Centre 
(Covilhã), Covilhã Healthcare Centre (ACeS Cova da Beira), and Guarda Local Health Unit (ULS 
da Guarda).  
 
2.7. Confirmatory factorial analysis 
Factorial validity of questionnaire domains was evaluated using confirmatory factorial analysis 
(CFA). CFA is a multivariate statistical procedure which allows testing how a given number of 
items represents a certain number of dimensions or factors. The number of domains or factors 
such as latent variables to which the corresponding items are related were specified. Various 
adjustment quality indices were used to confirm factorial validity, namely: Chi2 (Model Chi-
Square), CFI (Comparative Fit Index), PCFI (Parcimonious Bentler’s Comparative Fit Index), 
GFI (Goodness-of-Fit Index), PGFI (Parcimonious Goodness-of-Fit Index) or RMSEA (Root Mean 
Square Error of Approximation). In CFI and GFI indices the references values are close to 0.95 
and 1.00, respectively. In PCFI and PGFI indices are acceptable values greater than 0.5 and in 
the RMSEA values less than 0.05 represent a good fit and greater than 0.10 a poor fit (25). 
 
2.8. Other questionnaires  
Some other previously validated questionnaires translated into Portuguese were also applied: 
Demographic Questionnaire, Mini Mental State Examination (MMSE) (in individuals > 65 years 
old) (26,27), the Geriatric Depression Scale (GDS) (28,29), the Center for Epidemiologic 
Studies Depression Scale (CES-D) (30,31), the European Health Literacy Survey (EHLS) (32,33), 
and the BSI-Brief Symptom Inventory (34,35).  
MMSE was applied to detect cognitive deficits taking in account volunteers’ degree of 
schooling.  
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The GDS and the CES-D were used as instruments for assessment of depression symptoms in 
elderly and non-elderly patients, respectively. 
The European Health Literacy Survey was conducted with the goal of determine the level of 
health literacy in all volunteers. 
BSI was applied with the objective of assessing psychological and psychiatric manifestations. 
 
2.9. Selection of volunteers   
Volunteers were selected using convenience samples of three groups: individuals with 
respiratory diseases who had already undergone respiratory crenotherapy (RCP), individuals 
with respiratory diseases who had never undergone respiratory crenotherapy (RNC), and 
individuals without respiratory illnesses who had never undergone respiratory crenotherapy 
(VNC).  
 
Recruitment criteria were as follows: 
a) RCP (n=8) 
    Inclusion criteria: 
i) Adult (18 years or older).  
ii) Confirmed respiratory disease (chronic rhinitis/rhinosinusitis, asthma or COPD). 
iii)  Regular follow up at outpatient clinics, due to respiratory disease. 
iv)  Previous respiratory crenotherapy treatments.  
     Exclusion criteria: 
i) Cognitive deficit or inability to understand the objectives of the study. 
 
b) RNC (n=29) 
    Inclusion criteria: 
i) Adult (18 years or older).  
ii) Confirmed respiratory disease (chronic rhinitis/rhinosinusitis, asthma or COPD). 
iii)  Regular follow up at outpatient clinics, due to respiratory disease. 
     Exclusion criteria: 
i) Cognitive deficit or inability to understand the objectives of the study. 
ii) Previous respiratory crenotherapy treatments. 
 
c) VNC (n=42) 
    Inclusion criteria: 
i) Adult (18 years or older).  
ii) Regular follow up at outpatient clinics. 
    Exclusion criteria:  
i) Cognitive deficit or inability to understand the objectives of the study. 
ii) Respiratory diseases.  
iii) Previous respiratory crenotherapy treatments. 
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2.10. Calculation of sample size  
It was not possible to calculate a reliable sample size based on previous studies in 
balneotherapy given the specificity of the context of the application of questionnaires in 
those studies. Thus, we opted for a total sample of 79 volunteers divided between the three 
groups under study.  
  
2.11. Statistical analysis  
Results were statistically analysed using SPSS software version 25. Descriptive analysis was 
used for characterization of the sample. I-CVI was calculated as percentage ratio. Chi-square 
test was used to specifically compare results between the three groups. Cronbach’s alpha was 
calculated to evaluate the reliability of the questionnaire in terms of internal consistency. 
Spearman’s Rho coefficient was also calculated and values above 0.70 were regarded as 
reflecting strong correlation. Cohen’s kappa coefficient was calculated for each question / 
item to assess test-retest reliability (temporal stability) and levels obtained were interpreted 
in terms of concordance: 0.00 – poor; 0.01-0.20 – slight; 0.21-0.40 – fair; 0.41-0.60 – 
moderate; 0.61-0.80 – substantial; > 0.80 – almost perfect (36). Kruskal Wallis test was used 
to compare results involving the three groups under study. Kruskal Wallis test or the Mann 
Whitney-U test were used to compare results involving factors that might influence 
knowledge and beliefs about crenotherapy in respiratory diseases.  
Tests were regarded as significant if their respective p-value did not exceed 0.05.  
 
2.12. Ethical aspects  
This study was approved by the Ethics Committee of the University of Beira Interior (CE-UBI-
Pj-2018-074) as well as by the Ethics Committees of involved Health institutions. All patients 
and volunteers who accepted to participate in the study signed a written informed consent 
after the study was explained and all questions and doubts were answered. All patients’ and 
volunteers’ rights were respected in accordance with the Declaration of Helsinki and 
subsequent updates.  
 
2.13. Data protection  
All adequate procedures stated in Portuguese and European Law on data protection (Law 
nº67/98; EU nº 2016/679, and its Rectification), regarding data collection and storage were 
followed. Data collection forms were pseudo-anonymised by involving only codes and not the 
names of the individuals. Scientific reporting of results will be anonymised. Only the main 
investigator will have access to the data decoding key. The originals of each questionnaire 
were kept in a locked place and data were transferred to a database on a specific computer. 
Access to this database will be encrypted.   
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2.14. Availability of data and publications (Open Science)  
Scientific publications resulting from this study will be submitted, wherever possible, to Open 
Access publications (Gold Open Access). If that is not feasible, and scientific papers are 
published under Green Open Access, publications will be placed in Open Access repositories 
(UBI–uBibliorum (https://ubibliorum.ubi.pt/) and RCAAP – Repositórios Científicos de Acesso 
Aberto de Portugal (https://www.rcaap.pt/)) as well as other platforms (Academia) but 
subjected to rules and embargoes of each journal where the papers were published.  
The study data, once anonymised, will be placed in an Open Access repository (OpenAIRE; 
https://www.openaire.eu).  





















3.1. Content Validity 
The initial questionnaire had 25 questions / items (Table 1). However, after being analysed by 
twelve specialists in Medical Hydrology, two questions were eliminated because they had an I-
CVI score lower than 0.78. Eliminated questions were: “I believe that treatments with 
thermal waters for respiratory diseases may be harmful” (Nº2), and “I think that thermal 
treatments for respiratory disease can be dangerous, if the patient does not receive 
adequate treatment” (Nº 21). 
 
 
Table 1. I-CVI (Item Content Validity Index) 
 
Number of experts that 







11 0.917 1 1 
5 0.417 2 Eliminated 
11 0.917 3 2 
12 1.000 4 3 
10 0.833 5 4 
12 1.000 6 5 
12 1.000 7 6 
11 0.917 8 7 
12 1.000 9 8 
12 1.000 10 9 
12 1.000 11 10 
10 0.833 12 11 
11 0.917 13 12 
10 0.833 14 13 
10 0.833 15 14 
12 1.000 16 15 
11 0.917 17 16 
12 1.000 18 17 
12 1.000 19 18 
11 0.917 20 19 
5 0.417 21 Eliminated 
10 0.833 22 20 
10 0.833 23 21 
10 0.833 24 22 
10 0.833 25 23 
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3.2. Analysis of Sensitivity  
We analysed item sensitivity through asymmetry (Skewness) and flattening (Kurtosis). Results 
are shown in Table 2.  
 















No item had absolute values of skewness higher than 3 or absolute values of kurtosis higher 
than 7 and, for that reason, none of them was eliminated.  
 
 
3.3. Reliability: Internal Consistency 
Questionnaire reliability was analysed in terms of internal consistency. Cronbach’s Alpha was 




3.4. Reliability: Test-Retest 




 N Skewness Kurtosis 




Q1 77 -0.689 0.274 -0.920 0.541 
Q2 77 -0.578 0.274 -0.786 0.541 
Q3 77 -0.333 0.274 -1.114 0.541 
Q4 77 -1.023 0.274 -0.313 0.541 
Q5 77 -0.235 0.274 -1.327 0.541 
Q6 77 -0.317 0.274 -1.035 0.541 
Q7 77 -0.201 0.274 -1.230 0.541 
Q8 77 -0.298 0.274 -0.949 0.541 
Q9 77 0.000 0.274 -1.599 0.541 
Q10 77 -0.182 0.274 -1.283 0.541 
Q11 77 -0.335 0.274 -0.836 0.541 
Q12 77 -0.564 0.274 -0.346 0.541 
Q13 77 -0.440 0.274 -0.414 0.541 
Q14 77 0.405 0.274 -1.099 0.541 
Q15 77 -0.725 0.274 0.484 0.541 
Q16 77 -0.893 0.274 1.191 0.541 
Q17 77 -0.506 0.274 -0.807 0.541 
Q18 77 -0.581 0.274 -0.375 0.541 
Q19 77 -0.737 0.274 0.267 0.541 
Q20 77 -0.361 0.274 -0.570 0.541 
Q21 77 0.352 0.274 -1.064 0.541 
Q22 77 -0.524 0.274 -0.537 0.541 
Q23 77 -0.128 0.274 -0.855 0.541 
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Table 3. Questionnaire reliability analysis 
 
Most questions (n=13) showed “moderate” strength of correlation for Spearman’s rho – Q1, 
Q3, Q5-Q11, Q15, Q16, Q18 and Q22. Six questions had “Strong” strength of correlation (Q2, 
Q4, Q17, Q19-Q21), one question had “Very strong strength of correlation (Q14), and only 











I regard thermal water treatments for respiratory diseases as a 
safe practice.  
0.451 0.01 
Q2 




I believe that thermal water treatments for respiratory diseases 
work and are effective. 
0.430 0.02 
Q4 I regard thermal water treatments as a good practice. 0.653 <0.0001 
Q5 
























I think that undergoing thermal water treatments always allows 
avoiding medication for respiratory diseases.  
0.427 0.02 
Q12 
I think that thermal treatments may replace taking certain drugs 
for respiratory diseases. 
0.392 0.03 
Q13 
I think that thermal treatments avoid dependency on drugs used 
for respiratory diseases.  
0.319 0.08 
Q14 
I am afraid that thermal water treatments for respiratory diseases 
may interfere with some drugs. 
0.835 <0.0001 
Q15 
I believe that I can find solutions with thermal water treatments 
that I cannot find only with drugs. 
0.447 0.01 
Q16 
I think that thermal water treatments help to prevent more 
serious respiratory diseases. 
0.485 0.007 
Q17 
I think that thermal water treatments for respiratory diseases 
improve my quality of life.  
0.606 <0.0001 
Q18 
Thermal water treatments may improve my respiratory disease in 
the lung run. 
0.432 0.02 
Q19 




I believe that thermal water treatments for respiratory disease 
may always be prescribed to everyone with respiratory diseases, 
even when people have other illnesses. 
0.682 <0.0001 
Q21 
I believe that, for a respiratory thermal water treatment to be 
effective, it is enough to be treated for a long weekend (3-4 days) 
0.662 <0.0001 
Q22 




Thermal water treatments for respiratory disease are only 
effective if respiratory disease is mild. 
0.392 0.03 
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3.5. Recruitment of volunteers 
For this study 79 volunteers accepted to participate: 8 RCP patients, 29 RNC patients and 42 
VNC individuals. However, two volunteers had to be excluded due to a low score in the Mini 
Mental State Examination.  




Accepted to participate 


























3.6. Demographic characterisation 
The demographic characteristics of the study groups are shown in Table 4. The three groups 
of volunteers: with respiratory diseases who had already undergone respiratory crenotherapy 
(RCP), with respiratory diseases who had never undergone respiratory crenotherapy (RNC) and 
without respiratory diseases who had never undergone respiratory crenotherapy (VNC) were 
well matched in terms of age (58.6 versus 52.8 versus 53.0 years, respectively). The three 
groups were also matched in terms of gender, with a predominance of women in all groups. In 
terms of residence there was a clear predominance of an urban setting in the RNC and VNC 
groups (71.4% vs 61% respectively). However, in the RCP group there was a predominance of a 
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degree of schooling attending high school or college (27.3% and 23.4 % respectively). With 
regards to occupation, all groups were in concordance and the majority of the volunteers 
were employed (63.6%). 
 
None of the patients had cognitive impairment since it was an exclusion criteria. The majority 
of elderly volunteers in all the three groups (RCP, RNC and VNC) had no depressive humor on 
GDS (100%, 80% and 77.1 % respectively) (Table 4). In contrast, in non-elderly volunteers, 
results were more heterogeneous: in the VNC group, the majority of the individuals had no 
depressive humor on CES-D (62.5%), whereas in the RNC and RCP groups only up to half of 
volunteers had no depressive humor (43.5% and 50%, respectively). In terms of psychological 
and psychiatric features, the BSI showed statistical significative differences in results 
between the three groups (RCP, RNC and VNC) (p=0.004). In the RNC group, no volunteer had 
emotional disturbance (100%), in the RCP group two volunteers showed emotional disturbance 
(25%) and in the VNC group only one volunteer showed emotional disturbance (2.4%).; 
p=0.004). Finally, in the Health Literacy Survey there was also concordance among the groups 
(RCP, RNC and VNC) and the majority of the individuals scored “problematic” in this 
questionnaire (62.5%, 60.7% and 61.0% respectively). 
 
Table 4. Demographic features of the different sample groups 
 
 





Mean 58.6 52.8 53 53,5 
NS Median 59 58.5 55 55 
Range (46;73) (23;76) (25;80) (23;80) 
Gender 
Female 5 (62.5%) 22 (78.6%) 27 (65.9%) 54 (70.1%) 
0.465 
Male 3 (37.5%) 6 (2.,4%) 14 (34.1%) 23 (29.9%) 
Schooling 








1st cycle 1 (12.5%) 4 (14.3%) 12 (29.3%) 17 (22.1%) 
2nd cycle 1 (12.5%) 0 2 (4.9%) 3 (3.9%) 
3rd cycle 1 (12.5%) 3 (10.7%) 2 (4.9%) 6 (7.8%) 
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Professional Course 1 (12.5%) 1 (3.6%) 8 (19.5%) 10 (13.0%) 
High School 1 (12.5%) 13 (46.4%) 7 (17.1%) 21 (27.3%) 
College 3 (37.5%) 6 (21.4%) 9 (22.0%) 18 (23.4%) 
Ocupation 
Unemployed 1 (12.5%) 2 (7.1%) 3 (7.3%) 6 (7.8%) 
0.835 
Employed 5 (62.5%) 19 (67.9%) 25 (61.0%) 49 (63.6%) 
Student 0 1 (3.6%) 0 1 (1.3%) 
Retired 2 (25%) 6 (21.4%) 13 (31.7%) 21 (27.3%) 
Residence 
Urban 3 (37.5%) 20 (71,4%) 25 (61%) 48 (62,3%) 
0.210 
Rural 5 (62.5%) 8 (28.6%) 16 (39%) 29 (37.7%) 
MMSE 
Cognitive defect 0 0 0 0 
₋ 
No Cognitive defect 8 (100%) 28 (100%) 41 (100%) 77 (100%) 
GDS 
Normal 2 (100%) 4 (80%) 7 (77.8%) - 
0.850 
Slightly Depressive 0 1 (20%) 1 (11.1%) - 
Severely Depressive 0 0 1 (11.1%) - 
Total n=16 2 (100%) 5 (100%) 9 (100%) - 
CES-D 
Normal 3 (50%) 10 (43.5%) 20 (62.5%) - 
0.369 Depressive 3 (50%) 13 (56.5%) 12 (37.5%) - 
Total n=61 6 (100%) 23 (100%) 32 (100%) - 
BSI 
No Emocional Disturbance 6 (75%) 28 (100%) 40 (97.6%) 74 (96.1%) 
0.004 
Emocional Disturbance 2 (25%) 0 1 (2.4%) 3 (3.9%) 
Health Literacy 
Inadequate 2 (25.0%) 4 (14.3%) 9 (22.0%) 15 (19.5%) 
0.075 
Problematic 5 (62.5%) 17 (60.7%) 25 (61.0%) 47 (61.0%) 
Sufficient 0 7 (25.0%) 7 (17.1%) 14 (18.2%) 
Excellent 1(12.5%) 0 0 1 (1.3%) 
a Chi-Square Test 
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3.7. Clinical characterisation 
Clinical characteristics of volunteers are shown in Table 5. In RCP and RNC groups no 
volunteers had COPD. The majority of volunteers in the RCP and RNC groups had asthma or 
rhinitis/rhinosinusitis (62.5% and 64.3% respectively; p ‹0.001).  
Most of asthmatic volunteers in RCP and RNC groups had persistent asthma, independently of 
its severity (25% and 21.4% respectively; p‹0.001). In RNC group, the majority of volunteers 
who had rhinitis/ rhinosinusitis were medicated and had persistent symptoms, independently 
of severity. In contrast, most RCP volunteers with rhinitis/rhinosinusitis were not medicated 
and had intermittent symptoms (46.4%, 50% respectively; p ‹0.001).   
 













Medicated 2 (25%) 6 (21.4%) - 8 (10.4%) 
‹0.001 
Unmedicated 0 0 - 0 
Intermittent 
Medicated 1 (12.5%) 2 (7.1%) - 3 (3.9%) 
Unmedicated 1 (12.5% 5 (17.9%) - 6 (7.8%) 










Unmedicated 0 1 (3.6%) - 1 (1.3%) 
Intermittent 
Medicated 0 2 (7.1%) - 2 (2.6%) 
Unmedicated 4 (50%) 7 (25%) - 
11 
(14.3%) 
No 1 (12.5%) 5 (17.9%) - 6 (7.8%) 
Asthma and 
Rhinitis/Rhinosinusitis 








Yes 0 0 - 0 
0.412 
No 8 (100%) 28 (100%) - 
36 
(46.8%) 
a Chi-Square Test 
 
 
3.8. Confirmatory Factorial Analysis  
Factorial validity of questionnaire domains was evaluated using confirmatory factorial analysis 
(CFA). In Figure 2, the factorial structure is represented according to a hierarchical model 
constituted by the four domains or factors to which the 23 items of the questionnaire for 
assessment of knowledge and beliefs about respiratory crenotherapy are related: Security 
(Q7.1 and Q7.14); Respiratory Efficacy (Q7.5, Q7.6, Q7.7, Q7.8, Q7.9 and Q7.10); General 
Efficacy (Q7.3, 7.11, Q7.12, Q7.13, Q7.17, Q7.18, Q7.21, Q7.23) and General Aspects (Q7.2, 
Q7.4, Q7.15, Q7.16, Q7.19,Q7.20, Q7.22). 
 





















Adjustment quality indices are shown in Table 6. The obtained p-value (p‹0.001; Chi-square 
test), suggests that the fit of the data to the hypothesized model was not entirely adequate. 
The CFI index had a value of 0.675, PCFI had a value of 0.598, GFI had a value of 0.585, PGFI 
had a value of 0.475 and RMSEA had a value of 0.167. These results confirm that there was 
statistic evidence that the model is not suitable. 
 
 
Table 6. Adjustment quality indices  





p-value a) CFI PCFI GFI PGFI RMSEA 
<0.001 0.675 0.598 0.585 0.475 0.167 
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3.9. Differences in knowledge and beliefs about crenotherapy in 
respiratory diseases between the study groups           
The differences of knowledge and beliefs about respiratory crenotherapy between the 3 
groups under study: RCP, RNC and VNC, for each question of the QCCR, are shown in Table 7.  
 

















                  a Kruskal-Wallis Test 
We identified statistically significant differences among the study groups in Q1 (p=0.039), Q3 
(p=0.043), Q5 (p=0.047), Q6 (p=0.006), Q7 (p=0.01), Q10 (p=0.045), Q20 (p=0.043), Q21 
(p=0.017), Q22 (p=0.034) and Q23 (p=0.029). When compared with the other two groups, the 
RCP group agreed more with Q1, Q3, Q5, Q7, Q20 and Q22 and disagreed more with Q21. The 
RNC group agreed more with Q6 and Q10 and agreed less with Q20. The VNC group disagrees 
less with Q21 and agreed less with Q1, Q3, Q5, Q6, Q7, Q10 and Q22. Also, the VNC group 
agreed with the Q23 while the RCP and RNC groups disagreed with this item. 
  RCP (Mean±SD) RNC (Mean±SD) VNC (Mean±SD) p-valuea) 
Q1 4.75±0.71 4.50±0.69 4.17±0.77 0.039 
Q2 4.50±0.93 4.43±0.63 4.24±0.70 0.34 
Q3 4.50±0.76 4.39±0.69 4.00±0.74 0.043 
Q4 4.63±0.74 4.68±0.61 4.32±0.76 0.075 
Q5 4.38±0.92 4.36±0.73 3.93±0.75 0.047 
Q6 4.38±0.74 4.50±0.64 3.95±0.71 0.006 
Q7 4.50±0.76 4.36±0.73 3.88±0.71 0.01 
Q8 4.13±0.83 4.43±0.63 4.05±0.71 0.088 
Q9 4.13±0.99 4.25±0.80 3.80±0.81 0.089 
Q10 4.00±0.93 4.39±0.69 3.93±0.75 0.045 
Q11 3.25±1.75 3.43±1.50 3.32±0.99 0.808 
Q12 3.88±1.46 3.64±1.34 3.46±1.03 0.405 
Q13 3.13±1.36 3.54±1.43 3.32±0.99 0.457 
Q14 1.75±1.16 3.00±1.72 2.44±1.14 0.1 
Q15 3.75±0.71 3.61±0.31 3.90±0.80 0.78 
Q16 3.50±0.76 4.04±1.20 4.03±0.69 0.109 
Q17 4.13±0.83 4.54±0.58 4.20±0.71 0.115 
Q18 4.13±0.83 4.46±0.74 4.07±0.72 0.056 
Q19 3.88±1.13 4.04±0.84 4.10±0.94 0.82 
Q20 4.00±0.93 3.14±1.21 3.76±0.99 0.043 
Q21 1.25±0.71 2.14±0.93 2.34±1.06 0.017 
Q22 4.38±0.92 4.11±1.03 3.54±1.10 0.034 
Q23 2.25±1.39 2.68±1.02 3.29±1.12 0.029 
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3.10. Factors that might influence knowledge and beliefs about 
crenotherapy in respiratory diseases 
We also analysed which factors might influence knowledge and beliefs about crenotherapy in 
respiratory diseases. The results are shown in Tables 8,9,10,11 and 12. 
 
3.10.1 Age and Gender  
In terms of age, we verified that there were statistically significant differences in Q15 
(p=0.026) and Q21 (p=0.007) between elderly and non-elderly volunteers (Table 8). On 
average, non-elderly volunteers agreed more with Q15, compared with elderly and elderly 
volunteers, who disagreed more with Q21. 
 
Regarding gender, there were statistically significant differences in Q14 (p=0.045) and Q20 
(p=0.046) among females and males. When compared with the female group, men disagreed 
more with Q14 and agreed more with Q20. 
 
 




Age (Mean±SD) Gender (Mean±SD) 
<65 ≥65 p-valuea) Female Male p-valuea) 
Q1 4.41±0.72 4.13±0.89 0.243 4.39±0.74 4.26±0.81 0.532 
Q2 4.33±0.70 4.38±0.72 0.794 4.37±0.73 4.26±0.62 0.379 
Q3 4.23±0.74 4.06±0.77 0.425 4.26±0.76 4.04±0.71 0.212 
Q4 4.54±0.72 4.25±0.86 0.203 4.52±0.75 4.39±0.66 0.264 
Q5 4.13±0.78 4.13±0.81 0.979 4.13±0.78 4.13±0.81 0.981 
Q6 4.20±0.75 4.19±0.66 0.887 4.26±0.71 4.04±0.77 0.248 
Q7 4.10±0.79 4.19±0.66 0.732 4.15±0.76 4.04±0.77 0.575 
Q8 4.15±0.73 4.38±0.62 0.278 4.20±0.71 4.17±0.72 0.861 
Q9 4.00±0.86 4.00±0.82 1 4.02±0.84 3.96±0.88 0.768 
Q10 4.08±0.78 4.19±0.75 0.639 4.11±0.77 4.09±0.79 0.905 
Q11 3.39±1.16 3.19±1.64 0.782 3.30±1.30 3.48±1.20 0.529 
Q12 3.61±1.10 3.44±1.50 0.912 3.50±1.15 3.74±1.29 0.297 
Q13 3.51±1.09 2.88±1.45 0.132 3.35±1.17 3.43±1.27 0.552 
Q14 2.48±1.43 2.94±1.34 0.203 2.78±1.42 2.09±1.31 0.045 
Q15 3.90±1.00 3.31±0.95 0.026 3.83±1.09 3.65±0.78 0.233 
Q16 4.02±0.88 3.81±1.05 0.522 3.91±1.01 4.13±0.63 0.489 
Q17 4.33±0.72 4.25±0.58 0.527 4.31±0.72 4.30±0.63 0.831 
Q18 4.26±0.77 4.06±0.68 0.256 4.26±0.76 4.13±0.76 0.444 
Q19 4.07±0.95 4.00±0.82 0.627 3.98±0.96 4.23±0.80 0.373 
Q20 3.54±1.09 3.63±1.20 0.677 3.39±1.16 3.96±0.88 0.046 
Q21 2.31±1.01 1.56±0.89 0.007 2.17±1.02 2.13±1.06 0.862 
Q22 3.84±1.14 3.81±0.91 0.742 3.87±1.06 3.74±1.18 0.692 
Q23 2.92±1.14 3.13±1.26 0.522 2.91±1.15 3.09±1.20 0.495 
a Mann-Whitney test 
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3.10.2 Schooling  
In terms of schooling, there were statistically significant differences in Q4 (p=0.023), Q8 
(p=0.013), Q12 (p=0.026), Q15 (p=0.026), Q16 (p=0.022) and Q22 (p=0.037) among the groups 
with different education levels (Table 9). Volunteers with no schooling totally agreed with 
Q22 and compared to the other groups agreed less with Q4. This group disagreed with Q12, 
Q15 and Q16 while the other groups agreed with these items. Individuals with the 2nd cycle of 
studies totally agreed with Q4 and agreed more with Q8, Q12 and Q15 compared with the 
groups with 1st cycle, 3rd cycle, professional course, high school and college. Moreover, 
volunteers with high school agreed more with Q16 compared with the other six groups. 
 
 
Table 9. Analysis of Schooling 
 






None 1st cycle 2nd cycle 3rd cycle 
Professional 
Course 
High school College p-valueb) 
Q1 3.50±0.71 4.24±0.83 4.33±1.15 4.67±0.52 3.80±0.92 4.48±0.68 4.61±0.50 0.125 
Q2 4.00±0.00 4.53±0.62 4.67±0.58 4.33±0.82 3.60±0.84 4.52±0.60 4.33±0.59 0.054 
Q3 4.00±0.00 3.94±0.83 4.67±0.58 4.50±0.55 3.70±0.82 4.43±0.75 4.28±0.57 0.107 
Q4 3.50±0.71 4.47±0.72 5.00±0.00 4.67±0.52 3.80±0.92 4.57±0.60 4.72±0.57 0.023 
Q5 4.50±0.71 4.06±0.75 4.67±0.58 3.83±0.98 3.70±0.82 4.48±0.68 4.00±0.77 0.115 
Q6 4.00±0.00 4.12±0.70 4.67±0.58 4.17±0.98 3.70±0.82 4.57±0.60 4.06±0.64 0.052 
Q7 4.00±0.00 4.12±0.70 4.67±0.58 4.00±0.89 3.70±0.82 4.43±0.81 3.94±0.64 0.142 
Q8 4.50±0.71 4.24±0.66 4.67±0.58 3.67±0.82 3.70±0.82 4.57±0.60 4.06±0.54 0.013 
Q9 4.00±0.00 4.00±0.79 4.33±1.15 3.67±0.82 3.70±0.82 4.33±0.91 3.83±0.79 0.353 
Q10 4.50±0.71 4.06±0.75 4.33±1.15 3.83±0.75 3.70±0.82 4.52±0.68 3.89±0.68 0.057 
Q11 2.00±1.41 3.41±1.50 3.33±1.15 3.17±1.17 3.10±0.88 3.81±1.29 3.11±1.18 0.35 
Q12 1.50±0.71 3.94±1.09 4.33±0.58 3.33±0.82 3.40±0.70 3.90±1.34 3.11±1.08 0.026 
Q13 1.50±0.71 3.24±1.35 3.33±1.15 3.50±1.05 3.40±0.70 3.90±1.30 3.06±1.00 0.095 
Q14 1.50±0.71 3.71±1.45 1.33±0.58 2.00±0.89 2.60±0.97 3.19±1.69 2.22±1.31 0.199 
Q15 2.00±1.41 3.76±0.83 4.33±0.58 3.67±1.21 3.30±0.67 4.19±1.03 3.72±1.02 0.03 
Q16 2.00±1.41 4.12±0.60 4.33±0.58 3.83±1.33 3.60±0.84 4.43±0.68 3.72±0.96 0.022 
Q17 4.50±0.71 4.24±0.56 4.33±0.58 3.83±0.75 3.80±0.92 4.62±0.59 4.44±0.62 0.062 
Q18 4.50±0.71 3.94±0.66 4.33±0.58 4.00±0.89 3.80±0.92 4.48±0.81 4.44±0.51 0.09 
Q19 4.00±1.41 4.06±1.03 4.00±1.00 4.00±1.10 3.50±1.08 4.00±0.77 4.44±0.70 0.316 
Q20 4.00±1.41 3.82±1.07 4.00±1.00 3.50±1.05 3.60±0.84 2.95±0.97 3.89±1.28 0.061 
Q21 2.00±1.41 1.82±1.13 1.67±1.15 2.83±0.98 2.90±0.88 2.10±0.83 2.00±1.03 0.07 
Q22 5.00±0.00 3.88±0.93 3.33±0.58 3.00±1.10 3.30±0.95 4.19±1.12 3.89±1.18 0.037 
Q23 3.50±0.71 3.12±1.41 3.33±2.08 3.33±0.52 3.30±0.48 2.76±1.09 2.61±1.29 0.57 
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3.10.3 Occupation and Residence 
In terms of occupation, there were no statistically significant differences in answers to the 
QCCR between unemployed, employed, student and retired volunteers (Table 10). 
 
As far as residence is concerned, there were statistically significant differences in some of 
the items (Table 10). Volunteers who lived in an urban area, compared with those who lived 
in a rural environment, agreed more with Q2 (p=0.047), Q4 (p=0.004), Q7 (p=0.05), Q8 
(p=0.037), Q12 (p=0.0043), Q15 (p=0.0023), Q16 (p=0.001), Q17 (p=0.002) and Q18 (p=0.015). 
 
 
Table 10. Occupation and Residence analysis 










Retired p-valueb) Urban Rural p-valuea) 
Q1 4.83±0.41 4.37±0.73 5.00 4.14±0.85 0.198 4.48±0.68 4.14±0.83 0.072 
Q2 4.33±0.82 4.35±0.72 4.00 4.33±0.66 0.929 4.48±0.58 4.10±0.82 0.047 
Q3 4.50±0.55 4.20±0.74 4.00 4.10±0.83 0.727 4.31±0.69 4.00±0.80 0.089 
Q4 4.67±0.52 4.51±0.71 5.00 4.33±0.80 0.629 4.67±0.60 4.17±0.80 0.004 
Q5 4.00±0.63 4.10±0.82 5.00 4.19±0.75 0.638 4.27±0.71 3.90±0.86 0.054 
Q6 4.17±0.75 4.14±0.76 5.00 4.29±0.64 0.615 4.29±0.68 4.03±0.78 0.152 
Q7 4.17±0.75 4.08±0.79 4.00 4.19±0.75 0.952 4.05±0.73 3.90±0.77 0.05 
Q8 4.00±0.63 4.12±0.75 4.00 4.43±0.60 0.355 4.33±0.63 3.97±0.78 0.037 
Q9 4.17±0.41 4.00±0.87 4.00 3.95±0.92 0.96 4.13±0.87 3.79±0.77 0.094 
Q10 4.17±0.41 4.04±0.82 4.00 4.24±0.77 0.808 4.19±0.76 3.97±0.78 0.221 
Q11 3.00±1.10 3.51±1.26 2.00 3.14±1.31 0.381 3.54±1.25 3.03±1.24 0.077 
Q12 3.50±0.55 3.63±1.20 1.00 3.57±1.21 0.39 3.77±1.17 3.24±1.15 0.043 
Q13 3.67±0.82 3.53±1.16 2.00 3.00±1.30 0.254 3.52±1.24 3.14±1.09 0.114 
Q14 1.67±0.82 2.71±1.49 1.00 2.57±1.33 0.241 2.73±1.55 2.31±1.14 0.314 
Q15 3.00±1.26 3.92±0.93 5.00 3.62±1.02 0.138 3.92±1.13 3.55±0.74 0.023 
Q16 3.83±1.70 3.96±0.87 5.00 4.00±1.00 0.612 4.19±0.94 3.62±0.78 0.001 
Q17 4.33±0.52 4.29±0.76 5.00 4.33±0.58 0.77 4.50±0.62 4.00±0.71 0.002 
Q18 4.33±0.52 4.24±0.80 5.00 4.10±0.70 0.52 4.40±0.64 3.93±0.84 0.015 
Q19 4.33±1.21 4.00±0.91 5.00 4.05±0.86 0.448 4.19±0.87 3.83±0.97 0.086 
Q20 4.17±0.75 3.41±1.14 5.00 3.67±1.06 0.182 3.44±1.18 3.76±0.95 0.311 
Q21 2.67±1.37 2.24±0.99 2.00 1.81±0.98 0.239 2.21±0.99 2.07±1.10 0.511 
Q22 3.83±1.83 3.90±1.01 4.00 3.67±1.11 0.842 3.94±1.16 3.66±0.97 0.154 
Q23 2.50±1.38 2.90±1.08 4.00 3.19±1.29 0.424 2.81±1.21 3.21±1.05 0.13 
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3.10.4 Depression  
In terms of depression, there were no statistically significant differences in the answers to 
the QCCR between depressed and non-depressed elderly volunteers (Table 11).  
 
In non-elderly volunteers, there were statistically significant differences in one item (Table 
11). Compared to those who were depressed, non-depressed non-elderly volunteers agreed 
more with Q20 (p=0.024). 
 
Table 11. Analysis of the presence of Depression 
 
 






p-valueb) Normal Depressive p-valuea) 
Q1 4.00±0.91 4.50±0.71 5.00 0.454 4.33±0.65 4.50±0.79 0.178 
Q2 4.31±0.75 4.50±0.71 5.00 0.611 4.27±0.57 4.39±0.83 0.257 
Q3 3.92±0.76 4.50±0.71 5.00 0.274 4.18±0.64 4.29±0.85 0.407 
Q4 4.15±0.90 4.50±0.71 5.00 0.582 4.55±0.51 4.54±0.84 0.398 
Q5 4.23±0.73 4.00±1.41 3.00 0.365 4.15±0.71 4.11±0.88 0.914 
Q6 4.08±0.64 4.50±0.71 5.00 0.284 4.18±0.64 4.21±0.76 0.674 
Q7 4.23±0.60 4.50±0.71 3.00 0.201 4.03±0.73 4.18±0.86 0.418 
Q8 4.31±0.63 4.50±0.71 5.00 0.511 4.15±0.57 4.14±0.89 0.845 
Q9 4.08±0.76 4.00±1.41 3.00 0.446 3.97±0.81 4.04±0.92 0.764 
Q10 4.15±0.69 4.00±1.41 5.00 0.5 4.09±0.63 4.07±0.94 0.969 
Q11 3.08±1.71 4.50±0.71 2.00 0.445 3.21±0.96 3.61±1.34 0.16 
Q12 3.23±1.59 4.50±0.71 4.00 0.539 3.52±1.06 3.71±1.15 0.552 
Q13 2.85±1.46 4.00±0.00 1.00 0.244 3.45±1.00 3.57±1.20 0.767 
Q14 2.77±1.30 3.00±1.41 5.00 0.292 2.09±1.10 2.93±1.65 0.054 
Q15 3.31±0.85 2.50±0.71 5.00 0.085 3.97±0.73 3.82±1.25 0.933 
Q16 3.62±1.04 4.50±0.71 5.00 0.18 4.00±0.71 4.04±1.07 0.611 
Q17 4.15±0.55 4.50±0.71 5.00 0.275 4.39±0.61 4.25±0.84 0.658 
Q18 4.08±0.64 3.50±0.71 5.00 0.189 4.24±0.71 4.29±0.85 0.649 
Q19 3.92±0.76 4.00±1.41 5.00 0.446 4.24±0.87 3.86±1.01 0.119 
Q20 3.69±1.03 4.50±0.71 1.00 0.146 3.82±0.88 3.21±1.23 0.024 
Q21 1.69±0.95 1.00±0.00 1.00 0.373 2.39±1.03 2.21±0.99 0.489 
Q22 3.92±0.95 3.50±0.71 3.00 0.556 3.85±1.03 3.82±1.28 0.88 
Q23 3.23±1.09 3.50±2.12 1.00 0.286 2.94±1.20 2.89±1.10 0.654 
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3.10.5 Health Literacy and Emotional Disturbance 
Regarding emotional disturbances, there was only statistically significant differences in Q9 
(p=0.047) (Table 12). Volunteers with no emotional disturbance agreed more with Q9. The 
ones with emotional disturbance did not agree or disagreed with this item. 
 
We also observed that health literacy significantly influenced the answers to Q14, Q19 and 
Q20 (Table 12). Volunteers with excellent health literacy totally disagreed with Q14 and 
totally agreed with Q19 and Q20. Volunteers with inadequate health literacy, compared with 
those with problematic or sufficient literacy, disagreed more with Q14 and agreed more with 
Q20. Volunteers with sufficient health literacy, compared with those with inadequate or 
problematic literacy, agreed more with Q19. 
 
 
Table 12. Analysis of Health Literacy and Emotional Disturbances 
 
 









Q1 4.32±0.76 5.00±0.00 0.152 4.60±0.51 4.17±0.84 4.64±0.50 5.00 0.12 
Q2 4.31±0.70 5.00±0.00 0.11 4.27±0.70 4.30±0.75 4.50±0.52 5.00 0.625 
Q3 4.18±0.75 4.67±0.58 0.314 4.40±0.63 4.09±0.80 4.29±0.61 5.00 0.354 
Q4 4.46±0.73 5.00±0.00 0.255 4.60±0.51 4.36±0.79 4.71±0.61 5.00 0.334 
Q5 4.15±0.77 3.67±1.75 0.396 3.80±0.68 4.15±0.81 4.36±0.74 5.00 0.147 
Q6 4.18±0.73 4.67±0.58 0.301 4.13±0.74 4.15±0.72 4.36±0.74 5.00 0.488 
Q7 4.12±0.76 4.00±1.00 0.833 3.93±0.70 4.11±0.79 4.29±0.73 5.00 0.383 
Q8 4.20±0.70 4.00±1.00 0.718 4.13±0.74 4.17±0.73 4.29±0.61 5.00 0.631 
Q9 4.04±0.83 3.00±0.00 0.047 3.93±0.80 3.94±0.89 4.21±0.70 5.00 0.444 
Q10 4.12±0.76 3.67±1.15 0.411 4.07±0.80 4.04±0.81 4.29±0.61 5.00 0.495 
Q11 3.35±1.27 3.33±1.53 0.931 2.93±1.22 3.47±1.28 3.29±1.20 5.00 0.27 
Q12 3.55±1.20 4.00±1.00 0.608 3.47±1.13 3.68±1.18 3.21±1.25 5.00 0.329 
Q13 3.42±1.18 2.33±1.15 0.144 3.07±1.28 3.40±1.19 3.50±1.09 5.00 0.412 
Q14 2.55±1.41 3.00±2.00 0.681 1.67±1.23 2.87±1.41 2.64±1.28 1.00 0.013 
Q15 3.77±1.01 4.00±1.00 0.794 3.60±1.30 3.89±0.91 3.57±1.02 4.00 0.797 
Q16 3.99±0.91 3.67±1.15 0.505 4.00±1.07 3.87±0.88 4.21±0.89 5.00 0.263 
Q17 4.32±0.68 4.00±1.00 0.556 4.33±0.62 4.19±0.74 4.64±0.50 5.00 0.146 
Q18 4.23±0.75 4.00±1.00 0.663 4.33±0.72 4.09±0.80 4.50±0.52 5.00 0.212 
Q19 4.05±0.92 4.00±1.00 0.872 4.33±0.98 3.77±0.87 4.64±0.63 5.00 0.002 
Q20 3.61±1.08 2.33±1.15 0.092 4.07±1.10 3.34±1.01 3.64±1.28 5.00 0.03 
Q21 2.18±1.03 1.67±1.15 0.426 2.47±1.25 2.09±1.03 2.14±1.10 1.00 0.466 
Q22 3.84±1.10 3.67±1.15 0.737 3.73±1.28 3.91±0.97 3.57±1.28 5.00 0.567 
Q23 2.99±1.16 2.33±1.15 0.381 3.93±1.28 3.02±1.11 2.93±1.21 1.00 0.481 
a Mann-Whitney test   b Kruskal-Wallis test 
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4. Discussion  
 
To the best of our knowledge, this is the first worldwide study to develop and validate a novel 
questionnaire for assessment of knowledge and beliefs of the general population about 
crenotherapy for respiratory diseases, and to apply it a real-life context. It is also the first 
study to analyse whether aspects such as age, schooling, presence of respiratory disease as 
well as previous treatments in thermal spas may influence such knowledge and beliefs. Our 
questionnaire showed good consistency, sensitivity and reliability, and detected significant 
differences in answers to some of its items between the study groups. Factors such as age, 
gender, schooling, residence, and depression in non-elderly volunteers, health literacy and 
emotional disturbances significantly influenced the answers to several items of the 
questionnaire.  
 
The initial questionnaire for assessment of knowledge and beliefs of the general population 
about crenotherapy for respiratory diseases was analysed by twelve specialists in Medical 
Hydrology in order to be verified the content validity of the items. Only two items were 
eliminated. In all the other 23 items the content validity was assured, in terms of relevance 
regarding current guidelines and scientific knowledge about crenotherapy for respiratory 
diseases as well as relevance in terms of the main objective of the study. 
Questionnaire reliability was analysed in terms of internal consistency, that is the degree to 
which various questions access the same aspects, and through the re-application of the same 
questionnaire to the individuals that participate in the preliminary study. The questionnaire 
had good consistency and most questions showed “moderate” strength of correlation, six 
questions had “strong” strength of correlation, one question had “very strong strength of 
correlation, and only three questions had “weak” strength of correlation. We can conclude 
that the questionnaire is consistent, reliable and reproductible. 
 
There were significant differences between the three study groups in the answers to many 
items of the questionnaire for assessment of knowledge and beliefs about crenotherapy in 
respiratory diseases. Compared to the other two groups, the RCP group agreed more that 
treatments with thermal waters for respiratory diseases are safe, effective and can improve 
chronic rhinitis and sinusitis in children. This group also agreed more that these treatments 
are expensive and that can be prescribed to all people even if they had other non-respiratory 
diseases. This group also disagreed more that only 3 or 4 days of treatments are enough for 
these to be effective. 
Compared with the other groups, the RNC group agreed more that thermal respiratory 
treatments can improve chronic rhinitis and asthma in adults. This was also the group which 
agreed less that these treatments can be prescribed to all people even if they had other non-
respiratory diseases. 
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Compared to the others, the VNC group disagreed less that only 3 or 4 days of treatments are 
enough for these to be effective and agreed less that the treatments with thermal waters for 
respiratory diseases are safe, effective and can improve chronic rhinitis and sinusitis in 
children. They also agreed less that these treatments are expensive and that can improve 
chronic rhinitis and asthma in adults. 
The VNC group agreed that thermal treatments are only effective if the respiratory diseases 
were slight, in opposition to the RCP and RNC group who disagreed with it. 
We can conclude that having respiratory diseases or having undergone previous respiratory 
crenotherapy is associated with greater knowledge and more consistent beliefs with the 
existing scientific evidence about respiratory crenotherapy (1,4-9). This was also observed in 
another study in which patients who had rheumatological problems or had undergone previous 
balneotherapy also had better knowledge and beliefs scores (12). In yet another study, it was 
patients who had chronic diseases who more frequently had higher scores favouring 
complementary medicine and health-aware behaviours (18). 
 
When we analysed factors that might affect the knowledge and beliefs about crenotherapy in 
respiratory diseases, we found that all of them significantly influenced several items of the 
questionnaire except for occupation and for depression in elderly volunteers. 
 
In terms of age, when compared with the elderly, non-elderly volunteers believed more 
frequently that it is possible to find solutions in thermal treatments that cannot be found 
with medication alone and disagreed less that only 3 or 4 days of treatments are enough for 
respiratory crenotherapy treatments to be effective. Thus, it is important to clarify, 
especially in non-elderly population, information regarding the advisable duration of this type 
of treatments, which involves a minimum period of 14 days as used, as recommended (15) 
and in order to obtain better results, as shown in previous studies (37).  
 
In terms of gender, when compared to females, male volunteers showed more frequent 
disagreement regarding the possibility of thermal respiratory treatments interfering with 
some prescribed medication. They also believed more that thermal treatments can be 
prescribed to all people even if they have other non-respiratory diseases. Our results suggest 
that fear and insecurities regarding thermal respiratory treatments are more frequent in 
women and this is in accordance with other studies, namely as has been previously shown in 
regarding beliefs about medicines (38). 
In any case, our results suggest that it may be necessary to further address and clarify any 
misinformation mainly among women.  
 
Regarding schooling, and in contrast with individuals who attended school, volunteers with no 
schooling, more frequently disagreed with the possibility of thermal respiratory treatments 
replacing some medication for respiratory diseases, more frequently disagreed that these 
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treatments offered solutions that cannot be found only with medication and also disagreed 
that these treatments can help preventing more serious respiratory diseases. Volunteers with 
no schooling totally agreed that these treatments are expensive and compared with the other 
groups, agreed less that thermal treatments are a good practice.  We can understand that 
individuals who never attended school were more skeptical regarding crenotherapy 
treatments and it is necessary to invest in the education and clarification of this population. 
This is in concordance with the results of another study which evaluated health literacy levels 
in an English city, and which showed a lower level of health literacy among people with a 
lower education level (39).  
 
In terms of place of residence, compared with those who lived in a rural environment, 
individuals that lived in an urban area believed more that respiratory treatments with 
thermal waters are a good practice and that can improve general health and quality of life. 
They also agreed more that these treatments may prevent more serious respiratory illness, 
improve respiratory diseases in a long term and chronic sinusitis in adults and children, 
replace some medication and present solutions that cannot be found only with prescribed 
medication for respiratory diseases. Thus, our results suggest that living in an urban area may 
increase knowledge about health issues namely that of respiratory crenotherapy. Similar 
results were shown in other studies, namely one that examined the association between 
urbanicity and health literacy among cancer patients. It concluded that rural cancer patients 
had higher odds of having lower heath literacy (40). 
 
Specifically regarding health literacy, we observed that the two extremes, excellent and 
inadequate degree of literacy, had similar beliefs about respiratory crenotherapy. In this 
context, volunteers with an excellent health literacy totally disagreed that thermal 
respiratory treatments might interfere with some prescribed medication and totally agreed 
that these treatments might improve general health in a long term and that can be prescribed 
to all the individuals even if they have non-respiratory diseases. Volunteers with an 
inadequate health literacy, compared with those with sufficient or problematic health 
literacy, disagreed more with the possible interference of thermal respiratory treatments 
with some prescribed medication, and compared to those with a problematic or sufficient 
health literacy, agreed more that the thermal respiratory can be prescribed to all the 
individuals even if they have non-respiratory diseases. Volunteers with sufficient health 
literacy, compared with those with an inadequate or problematic literacy, agreed more that 
these treatments might improve general health in a long term. Volunteers with excellent 
health literacy had a higher degree of knowledge about respiratory crenotherapy and this was 
to be expected, since it was also shown in various other studies, in other settings (41). 
However, it was interesting to realise that the group of volunteers with inadequate health 
literacy had similar results showing also a high knowledge about respiratory crenotherapy. 
This may be due to the fact that this study was applied in an area with various nearby 
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Thermal Water Spas and good specific knowledge about this type of treatments may be more 
prevalent than general, overall health literacy. 
 
This study had some limitations. First, due to limited time, the number of questionnaires 
applied may not be enough to make a reliable comparison across the study groups. We faced 
difficulties in finding volunteers that had a respiratory disease and/or had respiratory disease 
and had undergone previous crenotherapy. For that reason, the RCP and RNC groups had 
considerably fewer volunteers compared with the VNC group. It would be desirable to 
increase the number of recruited volunteers, preferably those who had done previous 
crenotherapy. 
Another limitation of the study was that the knowledge questionnaire on respiratory 
crenotherapy, as well as the MMSE, GDS, CES-D, clinical questionnaire, European health 
literacy survey and BSI are based upon self-report, which is subject to being influenced by 
humor-related or memory biases.  
Another limitation of this study was that when volunteers were interviewed, various aspects 
were analysed and, for that reason, various questionnaires had to be answered and that made 
it time consuming. We acknowledge that some of the volunteers, particularly the elderly 
ones, may have became tired towards the end of the set of questionnaires and may have felt 
pressurized by time during its application. These aspects may have enhanced inattention and 
inaccuracy in replies to questionnaire items, mainly towards the end of the questionnaire 
thereby potentially reducing its reliability and inducing further biases. Despite of that, we 
tried to apply the questionnaires at each patient’s own rhythm.  
 
In conclusion: 
In spite of the aforementioned limitations, as far as we know, we were able to develop and 
validate a short questionnaire which showed a good degree of validity and reliability, 
although some of the questions need to be further addressed for eventual changes. In 
addition, the present study, to the best of our knowledge is the first to characterise 
knowledge and beliefs of the general population about crenotherapy for respiratory diseases. 
We have confirmed that having respiratory diseases, having previously undergone respiratory 
crenotherapy are associated with more correct knowledge about such treatments, and also 
that other factors such as age, gender, schooling, residence, depression in non-elderly 
volunteers, health literacy and emotional disturbances may also significantly influence 
knowledge and beliefs about respiratory crenotherapy.  
Future studies with a higher number of volunteers and improved study strategy are required 
to clarify aspects related to factors that influence knowledge and beliefs of the general 
population about crenotherapy for respiratory diseases. Only with that information will we be 
able to implement and develop effective ways to educate and clarify the population regarding 
this issue. 
 
Development, validation and application of a questionnaire to evaluate the perception and knowledge about crenotherapy in respiratory diseases | 2019 
 
 27 




With this study we were able to evaluate the knowledge and beliefs of the population about 
crenotherapy for respiratory diseases. We were successful in understanding in what way 
aspects such as age, schooling, presence of respiratory disease, as well as previous 
treatments in thermal spas may influence such knowledge and beliefs. Nevertheless, we 
faced difficulties in finding volunteers that had already undergone crenotherapy, mainly 
volunteers that had a respiratory disease and had previous undergone crenotherapy (RCP).  
 
There are many aspects that can be improved. First, it is important to apply this 
questionnaire in thermal Spa clinics, where it would be easier to find volunteers that had 
already undergone respiratory crenotherapy. This study has the potential to be expanded and 
continued in other health institutions, in a multicentre approach, with a higher number of 
volunteers. That would allow a wider comprehension of knowledge and beliefs of the general 
population. 
 
Secondly, although the questionnaire is relatively short, it may need to be reduced in 
extension. This will have to be tested since its inclusion together with all the accompanying 
questionnaires turned interviews into long and descriptive moments which may cause some 
lack of attention in the volunteers, especially in the elderly ones. Some of the information 
collected during the application of the questionnaire was not used for data analysis because 
they were not relevant to it. For that reason, it could be possible to eliminate some items. 
 
Finally, we should invest in education in order to demystify and clarify any misinformation. It 
is crucial to elucidate the population, in a clear and concise way, about thermal respiratory 
treatments that have proven benefits in several respiratory diseases. This may be 
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